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Underachievement in school during early adolescence predicts future economic and 
personal difficulties. Particular neurocognitive skills on the domain of executive functions 
start to mature during adolescence. This fact and the physical and psychological 
changes typical for the transition from childhood to adulthood make adolescents 
vulnerable to emotional problems. The current study investigated the relationship 
between mild emotional problems which are highly prevalent among adolescents 
and underachievement in school, and the role of neurocognitive functioning in this 
relation. This study was conducted in a substantial sample of typical developing young 
adolescents who just made the transition to secondary education. Pupils were on average 
12.5 years old (standard deviation 0.5), and 45% of the included sample were girls. 
Emotional wellbeing was associated with underachievement [Odds ratio (OR) 5.15, 95% 
confidence interval (CI) 3.06-8.68] after adjusting for background variables. Self-reported 
neurocognitive functioning partly explained the relation between emotional wellbeing 
and underachievement (OR 2.22, 95% CI 1.23-3.99), yet, emotional wellbeing remained 
statistically associated with underachievement after correcting for additional confounders 
(OR 1.99, 95% CI 1.08-3.66). The observed findings suggest that emotional wellbeing 
plays an essential role in underachievement during the first year of secondary education. 



Keywords: emotional wellbeing, educational underachievement, adolescence, executive functioning, 
epidemiology 



INTRODUCTION 

Educational attainment is important from a societal and individ- 
ual perspective. From a societal point of view, educated citizens 
are necessary to increase a nation's standard of living (Kessler 
et al., 1995). On the individual level, education accumulates 
knowledge, cognitive and motor skills and experiences, resources 
and habits. These shape personal control, a healthy lifestyle, 
income, employment, interpersonal relations and social support 
(Mirowsky and Ross, 2003). Moreover, education has an impact 
on subjective outcomes such as happiness and perceived quality 
of life (Hartog and Oosterbeek, 1998). 

Underachievement is an important aspect of educational 
attainment, which is defined in many different ways (Smith, 
2003). McCoach and Siegle (2003) claim that underachievement 
is most commonly defined as "a discrepancy between potential 
(or ability) and performance (or achievement)" (Dowdall and 
Colangelo, 1982). According to this definition, underachievers are 
at risk of failing to achieve their academic potential and of enter- 
ing society with a lower educational level than possible, i.e., with 
unexploited capacities. 

For this study, we focused on Dutch pupils who just made the 
transition from primary to secondary education. This sample is 
particularly interesting because in many countries this transition 
tends to be followed by a decrease in academic achievement. In 
addition, in the Netherlands the transition to secondary educa- 
tion takes place between the age of 11 and 13 which, in Dutch 



youth, approximately coincides with the average age at which 
puberty starts (Mul et al, 2001). 

The onset of puberty is triggered by adolescent brain matu- 
ration processes with subsequent striking changes in body and 
behavior. Moreover, the changes that characterize adolescent 
brain development impact on higher cognitive functions, reason- 
ing and interpersonal interactions, cognitive control of emotions, 
risk- vs. -reward appraisal and motivation (Paus et al., 2008), what 
often makes this period a turbulent time for adolescents, their 
parents and their social environment. Most adolescents find their 
way in becoming an independent and self-supporting member of 
society without too many difficulties. Yet, minor deviances in tim- 
ing and magnitude from the typical changes in neural systems 
contribute to an increase in adolescents' vulnerability for feel- 
ings of hopelessness, worthlessness, and mental health problems 
(Kessler et al, 2005; Newman and Newman, 2008; Paus et al., 
2008). The increased incidence of mental health problems dur- 
ing adolescence is probably partly explained by the interaction 
between deviances from typical adolescent maturation processes 
with psychosocial factors (for example school and relation- 
ships) and/or biological environmental factors, such as pubertal 
hormonal changes and drugs and abuse (Paus et al, 2008). 
Adolescence is considered to be a period of increased emotional 
instability. This emotional instability may predispose adolescents 
to withdraw themselves from participation and involvement in 
school, which can lead to lower grades, lower school attendance, 
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and -even worse-, school dropout. In short, adolescents, due to 
the transition they are going through, are at risk to obtain a lower 
educational attainment. At the same time, adolescence is a period 
in which the educational base for the future is laid, as educa- 
tional attainment is a well-established predictor of subjective and 
objective outcomes such as occupational status, income, physi- 
cal and mental health, happiness and quality of life (Hartog and 
Oosterbeek, 1998; Mirowsky and Ross, 2003). 

Therefore, we investigated in this study whether mild emo- 
tional problems are related to efforts and results in school, 
i.e., underachievement. The relation between emotional well- 
being and school performance has not been studied often, as 
most research focuses on the effects of mental health disor- 
ders on educational attainment (Kessler et al., 1995; Breslau 
et al, 2008; Lee et al., 2009). Within mental health disorders 
sometimes a distinction is made between externalizing and inter- 
nalizing disorders. In general, externalizing disorders encompass 
behaviors that primarily are a problem for the environment; 
they are marked by defiance, impulsivity, disruptiveness, aggres- 
sion, or over activity. In contrast, internalizing disorders are 
referred to as problems occurring in the person, and are char- 
acterized by withdrawal, anxiety or depressed mood (Hinshaw, 
1992; Whitcomb and Merrell, 2013). Several studies suggest that 
externalizing disorders reduce educational attainment, whereas 
for internalizing disorders results are inconclusive. For exam- 
ple, in a large nationally representative study of the US adult 
population, Breslau et al. (2008) found that onset of external- 
izing disorders is most consistently related to premature ter- 
mination of education. In a large-scale study that was part of 
the World Mental Health Survey Initiative in which 16 high- 
income and low-income countries participated, Lee et al. (2009) 
found similar results in the high-income countries. However, 
findings for anxiety disorders and mood disorders were less con- 
sistent but these disorders were specifically related to failing to 
graduate in high-school. In another study among 83 adoles- 
cents who met subthreshold criteria for depression, the effect of 
depressed mood on objective and subjective outcomes of school 
performance was investigated. This study found that depres- 
sive symptoms were not related to the objective outcomes but 
were related to perceptions of impairment in functioning, such 
as the ability to do well in school, concentrate on or complete 
their homework, to concentrate in class, attend class, and deal 
with other students (Humensky et al., 2010), i.e., the subjective 
outcomes. 

As was described earlier, in typical adolescent maturation pro- 
cesses, changes in the brain play a substantial role (Giedd, 2008). 
Paus (2005) concludes in his review that regarding the mor- 
phometrical development of the adolescent brain, the overall 
volume of white matter increases steadily and linear through- 
out adolescence, whereas for gray matter the cortical volumes 
change in a non-linear fashion across different regions. Yet, little 
is known about how these changes in structure during adoles- 
cence relate to those in function. Prefrontal brain areas are one 
of the latest to mature, and these develop rapidly during ado- 
lescence. The prefrontal brain areas and large brain networks 
extending from prefrontal structures underlie the so-called "exec- 
utive functions" (EF; Miller and Cohen, 2001). EF encompass 



cognitive processes that are essential for goal-oriented, efficient, 
and adaptive (social) behavior. Furthermore, EF are essential for 
an efficient adaptation to a changing environment. In addition, 
they enable a person to oversee short-term and long-term con- 
sequences of his or her behavior and to make decisions based 
upon proper evaluations of alternatives (Anderson et al., 2001; 
Lee et al, 2012). EF, such as inhibition processes, attention, self- 
control, planning and organizing (Hofmann et al, 2012), improve 
steadily throughout adolescence and well into adulthood with 
some skills reaching adult levels earlier than others. For exam- 
ple, more basic skills, such as attention, reach adult levels earlier 
(Anderson et al, 2001; Klenberg et al., 2001), whereas planning 
and problem-solving which are more complex skills show a pro- 
tracted developmental trajectory (De Luca et al., 2003; Luna et al., 
2004). 

Research has shown deviances in the way the brain receives 
and processes information between adolescents with and with- 
out emotional problems (Zahn- Waxier et al, 2000). Emotional 
problems are in part characterized by problems with EF, for exam- 
ple, a lack of concentration or ruminating. In addition, EF are 
a seemingly obvious prerequisite for learning in school. Recent 
findings from developmental cognitive neuroscience suggest a 
strong influence of social context on the development of neu- 
ral systems (Lenroot and Giedd, 2006; Crone and Dahl, 2012). 
Therefore, it is important to evaluate the extent to which EF play 
a role in the association between emotional wellbeing and school 
performance. 

In this study, we included a substantial sample of typical 
developing adolescents in their first year of secondary school, 
who were thus, relatively homogeneous in age. We studied the 
association between emotional wellbeing and underachievement 
and, most importantly, the role of neurocognitive function- 
ing in this relation. The substantial sample size enabled us to 
adjust for many confounders, such as demographic character- 
istics, cultural capital, and attitude toward teachers. The find- 
ings of this study have important implications for interventions 
aimed at creating a learning environment that enables adoles- 
cents to fully exploit their talents and to get the best out of their 
education. 

We hypothesized that pupils who felt less well were more likely 
to underachieve in school, and we expected this association to be 
explained by self-reported neurocognitive functioning. 

MATERIALS AND METHODS 
STUDY POPULATION 

This study was part of the LEERLIJN study, which is a large scale 
research project conducted in the Netherlands. The aim of the 
LEERLIJN study is to investigate skills, experiences, motivation 
and the social environment of young adolescents (mean age 12.5 
years, SD 0.5) in their first year of secondary school. A substan- 
tial sample of pupils (n = 2215) was enrolled from 10 regular 
secondary schools; schools with varying educational levels, i.e., 
ranging from "pre-vocational secondary educational level" via 
"higher general educational level" to "pre-university secondary 
educational level." In the current study, we were interested in the 
association between emotional wellbeing and the risk of under- 
achievement. To study the risk of underachievement (i.e., the 
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risk of failing to reach learning potential), we compared under- 
achievers with high achieving pupils. Pupils were classified as an 
underachiever if: (1) both the pupil and the tutor agreed on a 
question about underperforming ("I think I can do much bet- 
ter in school than I do at the moment'V'This pupil can do much 
better than his or her rates currently show"), and (2) when their 
grades were low-to-average. High achieving pupils are pupils who 
performed, according to themselves or their tutor, in line with 
their capabilities, and who had high grades. A tutor is a teacher 
designated to coach a class; each class in secondary education 
in the Netherlands has a tutor. In addition to teaching, a tutor 
keeps track of individual pupils' progress, is in contact with other 
teachers and serves as a trusted counselor. The current study was 
employed in the second semester of the pupils first year of sec- 
ondary education. Thus, pupils and tutors had 8 months to build 
their relationship. 

In 556 pupils, the necessary data, i.e. self-reports, tutor reports, 
and grades, was incomplete or not available: (1) one school (« = 
205 pupils) used a deviant grading policy, (2) for 310 pupils (in 
14 complete classes), tutors failed to fill in the questionnaires 
and grades for the whole class, and (3) in 41 pupils (spread over 
23 classes), tutor report and grades were missing for individual 
pupils. Thus, self-reports, tutor reports, and grades were available 
for 1659 pupils. Pupils with a learning disorders or behavioral 
disorder [n = 89) and pupils who skipped or repeated a grade 
after Kindergarten (n = 189) were excluded. We were interested 
in the factors that distinguished pupils with high grades who 
performed in line with their potential from pupils with low-to- 
average grades who did not perform in line with their potential. 
Therefore, pupils with high grades and who perceived themselves 
and were perceived by their tutors as underperformers were 



excluded (n = 16), as were pupils with low-to-average grades and 
whose performances were in accordance to their learning poten- 
tial (according to themselves and to their tutors; n = 886). This 
resulted in 510 pupils in one or more analyses (see Figure 1). 

PROCEDURE 

Pupils were recruited from 10 schools situated in urban as well 
as rural regions in the Netherlands. Parents received a letter with 
information on the study and had to give active informed consent 
for their child's participation in the study. In the second semester 
(March/ April 2011), participating pupils completed an online 
questionnaire in a computer room at their school. These sessions 
were supervised by a trained research assistant. Tutors also filled 
in online questionnaires about their pupils and provided pupils' 
grades. 

EMOTIONAL WELLBEING 

Pupils reported on their emotional wellbeing by filling in the 
online questionnaire. The scale measuring emotional wellbeing 
encompassed emotional symptoms ("I feel good and often I am 
happy," "Quit often I am angry, sad, tense, or in a bad mood," 
"Lately, I don't feel as good as I used to," "If I worry I cannot 
stop thinking about it"), items on wellbeing ("I am satisfied with 
the things I do and the way I do these things," "I like going to 
school"), and somatic complaints ("I often feel sick," "I get a lot of 
headaches"). Items were scored on a 3-point scale ranging from 1 
"not correct" to 3 "correct." The coding of positively worded items 
was reversed. The values of the items were summed and divided 
by the number of endorsed items. A high score indicated less emo- 
tional wellbeing. In this study, the Cronbach's alpha for internal 
consistency was 0.72. 



Enrolled 

n=2215 pupils 
from 10 schools 



Complete pupil and tutor data 
(including grades) 

n=1659 



Excluded 

Learning or behavioural disorder (n=S9) 
Skipped or repeated a grade fn=l S9) 



Eligble respondents 

n=1412 



High grades and underperformer; n= 1 6 
Low-to-average grades and nonnal perfonner; n=SS6 
High grades and nonnal perfonner: n=2 72 
Low-to-a\ erase grads and underperformer; n=23S 



Respondents in analyses 

n=510 

High grades and nonnal perfonner; n=2 72 
Low -to^ 'erase grads ar.c v.::deraer:ormer: n=23S 

FIGURE 1 | Flow chart study population. 
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OUTCOME: UNDERACHIEVEMENT 

Information on underachievement was collected with online 
questionnaires filled in by the pupils and by their tutors. 
Underachievement was defined as "a discrepancy between poten- 
tial (or ability) and performance (or achievement)" (McCoach 
and Siegle, 2003), and was operationalized by combining several 
measures. 

First, self-reported and tutor reported under performance in 
school were combined. Pupils rated the following statement: "I 
think I can do much better in school than I do at the moment." 
Answering categories for this statement ranged from 1 "I totally 
disagree" to 6 "I totally agree." For each pupil, tutors rated the 
following statement: "This pupil can do much better than his/her 
rates currently show. It's an underachiever" on a 5-point scale 
ranging from 1 "I totally disagree" to 5 "I totally agree." When 
the pupil's own and the tutor ratings were consistent (i.e., when 
pupils scored "a sort of agree," "agree" or "totally agree," and 
tutors rated "agree" or "totally agree"), the pupil was classified as 
"an underperformer." Any other combination of self- and tutor 
ratings were categorized as "no underperformer" or "normal 
performer." 

Second, in order to distinguish "high" and "low-to-average" 
achieving pupils, final grades for the subjects Dutch, English and 
mathematics for the first semester (September-December 2011) 
were used. Pupils were categorized as high achieving pupils, if 
their mean grade for Dutch, English and mathematics fell in the 
highest 20% of the distribution of grades within each class. Low- 
to-average achieving pupils had a mean grade for Dutch, English 
and mathematics in the lowest 80% of the distribution within 
each class. Pupils grades were categorized within each class to 
control for possible grading differences across classes or for the 
possible impact that interactions between pupils within a class 
may have on grades. 

Finally, we combined the self- and tutor reported perfor- 
mance measure with achievement based on pupils' grades. 
Underperformers (i.e., in their own and in their tutor's percep- 
tion) with low-to-average grades were classified as "underachiev- 
ers," whereas "normal performers" (i.e., who performed in their 
own and their tutor's view in accordance with their potential) 
with high grades were classified as "high achievers." 

C0VARIATES 

Selection of probable confounders was based on earlier research. 
Information on the pupils' gender, age, ethnicity, educational 
level, self-reported neurocognitive functioning, i.e., attention 
problems, self-control and self-monitoring, and planning, cul- 
tural capital, attitude toward teachers, orientation on the future, 
time spent on sports was collected with online questionnaires 
filled in by the pupils. Gender and age were included as probable 
confounders, because of the marked sex differences in age of onset 
and prevalence in mental health disorders (Paus et al., 2008), 
in age at which puberty starts and in neurodevelopmental tra- 
jectories (Sisk and Foster, 2004). Educational level was included 
as a proxy of socio-economic status and consisted of six cat- 
egories, i.e., "pre-vocational," "pre-vocational/higher," "higher," 
"higher/pre-university," "pre-university," "pre-university with 
classical languages." Some types of secondary schools in the 



Netherlands offer classes in the first grade with pupils of dif- 
ferent levels. Therefore, some of the categories represent com- 
binations of two educational levels. The Amsterdam Executive 
Function Inventory (AEFI) was used to assess three executive 
aspects of daily-life behavior, i.e., Attention, Self-Control and 
Self-Monitoring, and Planning and Initiative (Van Der Elst et al., 
2012). The AEFI is a self-report questionnaire with adequate 
construct validity and reliability which has been described in 
detail elsewhere (Van Der Elst et al., 2012). In the current sam- 
ple, Cronbach's alpha's for internal consistency were 0.79 for 
Attention, 0.60 for Self-Control and Self-Monitoring, and 0.61 for 
Planning and Initiative. 

Cultural capital was included as a potential confounder 
because of its suggested relation with educational attainment 
and as a proxy for socio-economic status (De Graaf et al., 
2000). Bourdieu's cultural capital hypothesis 1973, namely, posits 
that the effect of families' social background on educational 
attainment is partly explained by the increased access to cul- 
tural resources which aids children to master the curriculum 
in higher educational levels. Cultural capital was measured by 
the following items: "I enjoy reading a book," "My parents 
like reading and culture," "My parents used to read aloud to 
me," and "With my parents, I sometimes visit a museum or 
theatre." 

On the basis of previous research (Midgley et al., 1989), we 
assumed an influence of attitude toward teachers on the rela- 
tion between emotional wellbeing and achievement in school. To 
measure pupil's attitudes toward their teachers, pupils rated the 
following items: "My grades would be higher, if teachers would 
explain to me what I have to do," "I think teachers should give 
me more freedom," and "I think that teachers should show more 
interest in me and should give me more support." The scale mea- 
suring "orientation on the future" comprised the following items: 
"I know what I want and how I can achieve my goal," "I know very 
well what I want to become later in life," "I haven't got a clue about 
what I want to do after this school." All items were measured on 
a 3 -point scale ranging from 1 "not correct" to 3 "correct." Per 
scale items we calculated the average scores. In the current sam- 
ple, Cronbach's alpha's for internal consistency were 0.59, 0.66, 
and 0.66 for cultural capital, satisfaction with teacher, and future 
orientation, respectively. 

Finally, time spent on sports was included as a confounder 
because findings from previous studies suggest that physical activ- 
ity is related to emotional or behavioral problems (Kantomaa 
et al., 2010), and because of its presumed impact on educational 
attainment (Pfeifer and Cornelifien, 2010). Time spent on sports 
was measured by asking pupils how much time per week they 
spent on sports activities. Answering categories were 1 "less than 
half an hour," 2 "half an hour until an hour," 3 "1-3 h," 4 "3-6 h," 
and 5 "more than 6 h." 

STATISTICAL ANALYSES 

We used chi-square tests and analysis of variance (ANOVA) for 
crude comparisons on selected variables between underachievers 
and high achievers. 

Stepwise logistic regression analysis was used to determine the 
association between emotional wellbeing and underachievement. 
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In the first model, the association of emotional wellbeing and 
underachievement was adjusted for background variables, gen- 
der, age, educational level, and ethnic background. In the second 
model, we added thee measures of self-reported neurocogni- 
tive functioning, i.e., Attention problems, Self-Control and Self- 
Monitoring, and Planning and Initiative. In the final model, we 
added cultural capital, attitudes toward teachers, satisfaction with 
the school and time spent on sports. 

In addition, interaction terms of emotional wellbeing with 
gender and educational level were tested. Since all p-values 
exceeded 0.15, the interaction terms were not included in the 
models. 

In our main analyses, underperformance was measured 
by combining self-reports and tutor-reports. Additionally, 



analyses were repeated for self-reports and tutor-reports 
separately. 

RESPONSE ANALYSES 

We investigated whether the excluded sample, i.e., normal per- 
forming pupils with low-to-average grades (n = 886) differed 
from the two groups comprising the included sample, i.e., 
the high achievers and underachievers (see Table 1: compari- 
son a and b). In comparison to the high achievers, excluded 
pupils had more attention problems, more problems with 
Self-Control and Self-Monitoring, and had a more negative 
attitude toward their teachers, but compared to the under- 
achievers, the excluded pupils felt better, had less attention 
problems, less problems with Self-Control and Self-Monitoring, 



Table 1 | Sample characteristics and univariate comparisons of non-response and response groups. 





Non-response 




Response 


IMnrmal nprfnrmpr with 

1 llal UCI IUII 1 ICI Willi 

low-to-average grades 
i? = 886 


Hinh aphipvpr^ n — 77? 
iiimii akfiiicvci if — i— 1 1— 


Unrlprarhipvpr^ n — 

UIIUCIQulllcVCI II —— *— " " 


Emotional wellbeing score; mean (SD) 


1.62 (0.40) a - b 


1.54 (0.34) a c 


1.77 (0.41 ) b ' c 


Female, % 


47% a - b 


57% a > c 


34% b ' c 


Age, years; mean (SD) 


12.5 (0.6) b 


12.4 (0.6) c 


12.7 (0.6) b - c 


Secondary educational level, % 








Pre-vocational 


9% 


9% 


7% 


Pre-vocational/higher general 


14% 


15% 


20% 


Higher general 


8% 


9% 


5% 


Higher general/pre-university 


28% 


27% 


37% 


Pre-university 


7% 


8% 


10% 


Pre-university with classical 


34% 


32% 


21% 


languages 


x 2 b 


X 2 c 


X 2 b, c 


Ethnic background, % 








Dutch 


84% 


83% 


80% 


Non-Dutch, western 


10% 


10% 


13% 


Non-Dutch, non-western 


6% 


7% 


7% 


Attention problems; mean (SD) 


1.93 (0.62) a - b 


1.73 (0.57) a - c 


2.23 (0.59) b ' c 


Self-control and self-monitoring; mean (SD) 


1.76 (0.41 ) a - b 


1.60 (0.35) a c 


1.94 (0.41 ) b ' c 


Planning and initiative; mean (SD) 


2.30 (0.39) 


2.34 (0.40) c 


2.26 (0.38) c 


Cultural capital score; mean (SD) 


2.26 (0.50) b 


2.28 (0.45) c 


2.16 (0.50) b ' c 


Attitude toward teacher score; mean (SD) 


1.81 (0.57) a - b 


1.66 (0.50) a c 


2.00 (0.55) b ' c 


Orientation on the future score; mean (SD) 


2.11 (0.56) 


2.07 (0.58) c 


2.16 (0.57) c 


Time spent on sports activities, % 








<1 h per week 


13% 


16% 


11% 


1-<3 h per week 


30% 


26% 


27% 


3-<6 h per week 


36% 


39% 


38% 


6 h or more per week 


22% 


19% 


24% 



* High achiever: normal performer, i.e., not an underperformer, with high grades. 

* underachiever: underperformer, i.e., performing worse than expected based on his/her capabilities. 

3 significant difference between normal performing pupils with low-to-average grades and those with high grades. 

b significant difference between pupils with low-to-average grades normal performers and those who are underperformers. 

c significant difference between the two included samples, i.e., high achievers vs. underachievers. 

a, b, c:p< 0.01. 

M, mean; SD, standard deviation. 

Chi-square tests were used for categorical variables, ANOVA was used for continues variables. 
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and had a more positive attitude toward their teacher (see 
Table 1). 

RESULTS 

In Table 1, the univariate comparisons of the response groups 
are shown. Underachieving pupils felt less well, were more often 
boys, had more attention problems, had more problems with Self- 
Control and Self-Monitoring, were provided with less cultural 
capital and had a more negative attitude toward their teachers 
than the high achieving pupils [emotional wellbeing F(i t 510) = 
43.9; gender X 2 = 27.9; attention problems Fq, 510) = 93.9; Self- 
Control and Self-Monitoring F (1 510 ) = 103.3; attitude teacher 
F (1 510) = 54.1; allp-values < 0.001]. 

In Table 2, associations between emotional wellbeing and 
underachievement are presented for the three successive mod- 
els. First, higher scores on emotional wellbeing (i.e., feeling less 
well) were associated with an increased risk of underachievement 
(OR 5.15, 95% CI 3.06-8.68) independent of several background 
variables. Furthermore, male and older age were associated with 
an increased risk of underachievement (see Table 2). Second, by 



adding measures of neurocognitive functioning to the model, 
the association between emotional wellbeing and underachieve- 
ment attenuated considerably (OR 2.22, 95% CI 1.23-3.99). 
Attention problems and problems with Self-Control and Self- 
Monitoring were associated with an increased risk of under- 
achievement (attention OR: 2.22, 95% CI 1.44-3.43; Self-Control 
and Self-Monitoring OR: 3.57, 95% CI 1.85-6.89). Third, in 
the final model, the last group of confounders was added. This 
further attenuated the association between emotional wellbe- 
ing and underachievement (OR 1.99, 95% CI 1.08-3.66). Of 
these confounders, a more negative attitude toward teachers and 
being oriented at the future was associated with an increased 
risk of underachievement (attitude toward teacher OR: 1.79, 
95% CI 1.17-2.75; orientation on the future OR: 1.63, 95% 
CI 1.11-2.41). 

In Table 3 results are shown for the associations between 
emotional wellbeing and the risk of underachievement calcu- 
lated in two different ways. When using only tutor reports 
to measure underperformance, results were highly similar to 
those of the combined measure of pupil's and tutor reports. 



Table 2 | Stepwise logistic regression analyses showing the association between emotional wellbeing and underachievement including the 
changes in this relation by adding confounding variables. 

Risk of underachievement compared 
to high achievers 3 



Adjusted for background Additionally adjusted for Additionally adjusted 

variables neurocognitive functioning for other confounders 





OR 


95% CI 


P 


OR 


95% CI 


P 


OR 


95% CI 


P 


Emotional wellbeing 


5.15 


(3.06-8.68) 


<0.001 


2.22 


(1.23-3.99) 


0.008 


1.99 


(1.08-3.66) 


0.028 


Gender 




















Female 


1 


Reference 


<0.001 


1 


Reference 


<0.001 


1 


Reference 


<0.001 


Male 


2.95 


(1.99-4.38) 




2.81 


(1.84-4.30) 




2.58 


(1.65-4.04) 




Age 


1.72 


(1.22-2.43) 


0.002 


1.69 


(1.17-2.44) 


0.005 


1.66 


(1.13-2.42) 


0.009 


Secondary educational level 


0.92 


(0.82-1.03) 


0.15 


0.94 


(0.83-1.07) 


0.38 


0.98 


(0.85-1.12) 


0.75 


Ethnic background 




















Dutch 


1 


Reference 




1 


Reference 




1 


Reference 




Non-Dutch, western 


1.26 


(0.68-2.31) 


0.46 


1.40 


(0.72-2.73) 


0.32 


1.44 


(0.72-2.87) 


0.32 


Non-Dutch, non-western 


0.91 


(0.43-1.96) 


0.82 


1.09 


(0.48-2.49) 


0.83 


1.07 


(0.47-2.47) 


0.87 


Attention problems 








2.22 


(1.44-3.43) 


<0.001 


2.12 


(1.36-3.29) 


0.001 


Self-control and self-monitoring 








3.57 


(1.85-6.89) 


<0.001 


3.09 


(1.57-6.09) 


0.001 


Planning 








0.95 


(0.53-1.70) 


0.86 


0.68 


(0.35-1.30) 


0.24 


Cultural capital 














0.94 


(0.56-1.56) 


0.80 


Attitude toward teacher 














1.79 


(1.17-2.75) 


0.007 


Orientation on the future 














1.63 


(1.11-2.41) 


0.014 


Time spent on sports activities 




















<1 h per week 














0.72 


(0.34-1.55) 


0.40 


1-<3 h per week 














1.13 


(0.61-2.09) 


0.70 


3-<6h per week 














1.02 


(0.57-1.80) 


0.96 


6 or more h per week 














1 


Reference 





OR, odds ratio; CI, confidence interval, 
n = 510 in one or more analyses. 

"A pupil was classified as an underachiever if he/she and the tutor rated the pupil as performing lower than the pupils potential in combination with low to average 
grades. A pupil was classified as a high achiever if he/she was not rated as performing lower than he or she could and if the pupil had high grades. 
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Table 3 | Logistic regression analyses showing the association between emotional wellbeing and underachievement reported by tutors and 
reported by pupils. 

Adjusted for background Additionally adjusted for Additionally adjusted for 

variables* neurocognitive functioning 5 other confounders 

OR 95% CI p OR 95% CI p OR 95% CI p 

RISK OF UNDERACHIEVEMENT (REPORTED BY TUTORS) COMPARED TO HIGH ACHIEVERS 3 

Emotional 4.45 (2.70-7.31) <0.001 2.00 (1.14-3.52) 0.016 1.79 (1.00-3.20) 0.048 

wellbeing 

RISK OF UNDERACHIEVEMENT (REPORTED BY PUPILS) COMPARED TO HIGH ACHIEVERS 3 

Emotional 5.69 (3.31-9.78) <0.001 1.98 (1.09-3.62) 0.026 1.71 (0.92-3.16) 0.089 

wellbeing 

OR, odds ratio; CI, confidence interval. 

n= 541 for tutor report; n= 918 for pupils report. 

"A pupil was classified as an underachiever if he/she and the tutor rated the pupil as performing lower than the pupils potential in combination with low to average 
grades. A pupil was classified as a high achiever if he/she was not rated as performing lower than he or she could and if the pupil had high grades. 
* Models adjusted for gender, age at assessment, secondary educational level, ethnic background. 

$ Models # additionally adjusted for self-reported neurocognitive functioning, i.e., attention problems, self-control and self-monitoring and planning and initiative. 
"Models $ additionally adjusted for cultural capital, attitude toward teacher, orientation on the future, time spent on sports. 



When only the pupil's reported underperformance was used, 
results were still very similar, yet the final model failed to reach 
significance. 

DISCUSSION 

In this large scale study of early adolescent pupils, we found that 
emotional wellbeing was substantially related to the risk of under- 
achievement in school. This relation was partly explained by self- 
reported neurocognitive functioning. Adding other covariates, 
such as attitude toward teachers and orientation on the future 
further weakened the association between emotional wellbeing 
and underachievement in school, but the association remained 
significant. 

Fluctuations in mood are very common and may originate 
from exposure to potentially stressful events that are part of every- 
day life, i.e., daily hassles. EF play an important role in the extent 
to which common fluctuations in mood impact on daily life 
functioning such as achievements in school. For example, inhibit- 
ing behavioral impulses, regulating stress and frustrations and 
problem solving are EF which increase resilience to emotional 
problems (Riggs et al., 2006). We observed a relation between 
mildly reduced emotional wellbeing and underachievement in 
school, which was only partly explained by self-reported neu- 
rocognitive functioning. Our measure of neurocognitive func- 
tioning consisted of three important components of executive 
aspects of daily life behavior, i.e., Attention, Self-Control and 
Self-Monitoring, and Planning and Initiative (Van Der Elst et al., 
2012). It is possible that these self-report measures of execu- 
tive aspects of daily life behavior do not cover the full range 
of EF. Other aspects of EF may additionally explain the asso- 
ciation between emotional wellbeing and underachievement in 
school. 

Transferring from one school to another is considered a 
major life event (Felner et al., 1981, 1982). Enrolling in sec- 
ondary education probably has a larger impact than just chang- 
ing to a new school. As all pupils enter secondary education 



simultaneously and attempt to adapt to the new setting at the 
same time, the whole school setting generally is in a state of flux 
(Felner et al., 1982). This less stable and unpredictable environ- 
ment demands many adaptations and high levels of flexibility, 
and may temporary or not increase levels of not feeling very 
well and may cause pupils to perform less well than is to be 
expected based on their potential. Although the transition to sec- 
ondary education may have contributed to the observed relation 
between emotional wellbeing and underachievement, again the 
coping and its relatedness to neurocognitive functioning deter- 
mines the extent to which such a life event has consequences 
for emotional wellbeing and underachievement. Future research 
conducted in a sample of pupils further in their secondary edu- 
cation can shed light on the extent to which our findings are 
mainly due to the transition to high school that pupils have 
undergone. 

Entering secondary education is a large impact on young 
adolescents' lives, but, what is more, in the Netherlands, the 
transition to secondary education co-occurs with the average 
age at which puberty starts (Mul et al., 2001). The develop- 
mental stage from childhood to adulthood is characterized by 
dramatic alterations in physical appearance and behavior. These 
changes are accompanied by rapid developmental changes in 
the brain and how the brain functions (Blakemore et al., 2010; 
Crone and Dahl, 2012). How adolescents go through this devel- 
opmental stage is essential for their future. Reduced emotional 
wellbeing which is quite common can be a precursor of later 
mental health problems (Kessler et al., 2005). Findings from a 
series of studies suggest adolescent-associated increases in sen- 
sitivity to stressors and affect responsivity (Crone and Dahl, 
2012). These may aid most adolescents in coping with increas- 
ingly diverse environmental circumstances, but may in some 
high-risk adolescents enhance individual predisposition to men- 
tal health problems by dysregulating stress responses (Dahl and 
Gunnar, 2009; Spear, 2009). We investigated a typical devel- 
oping population of pupils in early adolescence and found a 
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substantial relation between mildly reduced emotional wellbeing 
and educational underachievement. Through educational attain- 
ment and via more serious mental health problems, emotional 
wellbeing is a crucial factor in early adolescence, as both fac- 
tors are strongly related to later health, socio economic status, 
social relations (Hartog and Oosterbeek, 1998; Mirowsky and 
Ross, 2003). 

Most research on the effect of mental health problems in 
adolescents on educational attainment focuses on the high end 
of the distribution of problems, i.e. on mental health disorders 
(for example, Breslau et al., 2008; Lee et al., 2009; Humensky 
et al, 2010). The results of these studies suggest that the effect 
of externalizing disorders on educational attainment was most 
profound whereas for internalizing problems the effect on educa- 
tional attainment was less clear. The studies that investigated the 
effect of less severe problems instead of disorders are also focused 
on externalizing problems — effects of internalizing problems are 
relatively understudied in this field- or on childhood behavioral 
and emotional problems (Rutter, 1974; Hinshaw, 1992; McLeod 
and Kaiser, 2004; McLeod and Fettes, 2007). Thus, the current 
study is unique in that we observed a relation between mild 
deviances from emotional wellbeing and underachievement in 
school. In addition, this relation was independent of self-reported 
neurocognitive functioning, attitude toward teachers, and future 
orientation. 

In this study, we found that the relation between emo- 
tional wellbeing and underachievement was partly explained by 
aspects of executive functioning. These findings are, in part, 
in line with the model of self-regulated learning. According to 
Zimmerman (2008), self-regulated learning may be defined as 
self-generated thoughts, actions, and feelings which are intended 
to achieve specific educational goals under conditions of indi- 
vidual choice and control. Self-regulatory behaviors include goal 
setting, planning, decision making, using cognitive strategies, 
self-evaluation, self-monitoring, eliminating competing demands 
and systematically adapting learning efforts on the basis of learn- 
ing outcomes (Zimmerman, 2008). Although it is imaginable that 
decreased emotional wellbeing obstructs the self-regulated learn- 
ing strategies necessary to achieve academic goals, comparing 
our findings with the self-regulated learning model is difficult, 
as our measures only tap some of the constructs included in this 
model. 

This study has several strong features. First, data from 
a large general population sample was used. This sample 
consisted of early adolescent pupils who just made the tran- 
sition to secondary education and who were relatively homo- 
geneous in age. Second, we collected data from two different 
informants, i.e., the pupils and their tutors. This enabled us 
to calculate a combined measure of underachievement based 
on the pupil and tutor reports and calculate separate mea- 
sures for each informant. Using the same informant to mea- 
sure determinants and outcomes may result in reporter bias. 
Finally, in this study we took a multidisciplinary perspective 
by investigating the extent to which the relation between emo- 
tional wellbeing in young adolescents and underachievement 
in high school was explained by self-reported neurocognitive 
functioning. 



Several methodological limitations need to be discussed as 
well. First, although we took account of many different con- 
founders, we cannot rule out that residual confounding affected 
our findings (Rothman et al, 2008). For example, social economic 
status was not included in our study. However, in our analyses we 
did correct for educational level of the pupils which is strongly 
related to parental educational level and thus, can be regarded as 
an indicator of social economic status. Second, there may be bet- 
ter indicators to measure learning potential than school grades. 
Third, the emotional well-being questionnaire has good internal 
consistency, however, it requires further psychometric validation 
through future research. Fourth, some selection bias may have 
occurred due to incomplete or missing tutor reports or grades. A 
tutor in the Netherlands is, besides a teacher, appointed to coach 
all pupils in a class. Thus, he/she sees pupils during classes and 
personal meetings on a regular basis. This study was conducted 
halfway the second semester of the school year. As a consequence, 
tutor and pupils knew each other for approximately 8 months, 
which is almost a whole school year. We collected no information 
on the quality of the relationship between pupils and tutors. It 
may be possible that this relationship affected the selection pro- 
cess. However, this is unlikely, as the majority of dropout due to 
missing tutor reports or grades occurred in classes as a whole 
and not for individual pupils. Fifth, we cannot completely rule 
out that some results are less accurate as several covariates such 
as cultural capital, self-control and self-monitoring, and plan- 
ning and initiative had low internal consistencies (0.59-0.61). 
Finally, because of our cross-sectional design, we cannot make 
any inferences on causality or directionality. For example, it is 
feasible that reduced emotional wellbeing increases the risk of 
underachievement, but it is equally possible that underachieve- 
ment increases the risk of problems with emotional wellbeing. 
Further research is necessary to shed more light on the underlying 
mechanisms. 

In conclusion, in improving school achievement or reduc- 
ing the number of students who perform below their poten- 
tial, emotional wellbeing seems to play an essential role. The 
observed findings suggest that the risk of underachievement may 
be reduced by improving some neurocognitive functions, such 
as attention problems and problems with self-control and self- 
monitoring. Also, the relation with a teacher and attitude toward 
a teacher may motivate pupils to perform in school in accordance 
with their potential. Finally, screening for emotional wellbeing 
and improving feelings of worthlessness in young adolescents is 
probably worthwhile. 

ACKNOWLEDGMENTS 

The LEERLIJN study is conducted by the Center Brain and 
Education which is part of LEARN! Research Institute of the 
VU University Amsterdam. The LEERLIJN study was made pos- 
sible by financial support from the Netherlands Organization 
for Scientific Research (FES-NWO grant/project number: 056- 
32-011).The authors gratefully acknowledge the contribution of 
participating pupils and their mentors. In addition, we thank 
Wietske Idema, Karin Vander Heyden, Anneleen Post, and 
Marije Broens for their substantial contribution to the data 
collection. 



Frontiers in Psychology | Educational Psychology 



September 2013 | Volume 4 | Article 673 | 8 



van Batenburg-Eddes and Jolles 



Emotional wellbeing and underachievement 



REFERENCES 

Anderson, V. A., Anderson, P., 
Northam, E., Jacobs, R., and 
Catroppa, C. (2001). Development 
of executive functions through 
late childhood and adolescence 
in an Australian sample. Dev. 
Neuropsychol. 20, 385-406. doi: 
10.1207/S15326942DN2001_5 

Blakemore, S. J., Burnett, S., and Dahl, 
R. E. (2010). The role of puberty 
in the developing adolescent brain. 
Hum. Brain Mapp. 31, 926-933. doi: 
10.1002/hbm.21052 

Bourdieu, R (1973). "Cultural repro- 
duction and social reproduction," in 
Knowledge, Education and Cultural 
Change, ed R. Brown (London: 
Tavistock), 71-112. 

Breslau, J., Michael, L., Nancy, S. B., 
and Kessler, R. C. (2008). Mental 
disorders and subsequent educa- 
tional attainment in a US national 
sample. /. Psychiatr. Res. 42, 
708-716. doi: 10.1016/j.jpsychires. 
2008.01.016 

Crone, E. A., and Dahl, R. E. (2012). 
Understanding adolescence as a 
period of social-affective engage- 
ment and goal flexibility. Nat. 
Rev. Neurosci. 13, 636-650. doi: 
10.1038/nrn3313 

Dahl, R. E., and Gunnar, M. R. (2009). 
Heightened stress responsive- 
ness and emotional reactivity 
during pubertal maturation: 
implications for psychopathology. 
Dev. Psychopathol. 21, 1-6. doi: 
10.101 7/S09545794090000 1 7 

De Graaf, N. D., De Graaf, P. M., 
and Kraaykamp, G. (2000). 
Parental cultural capital and 
educational attainment in the 
Netherlands: a refinement of the 
cultural capital perspective. Sociol. 
Educ. 73, 92-111. doi: 10.2307/ 
2673239 

De Luca, C. R., Wood, S. J., Anderson, 
V., Buchanan, J. A., Proffitt, T. 
M., Mahony, K., et al. (2003). 
Normative data from the Cantab. 
I: development of executive 
function over the lifespan. 
/. Clin. Exp. Neuropsychol. 25, 
242-254. doi: 10.1076/ 

jcen.25.2.242. 13639 

Dowdall, C. B., and Colangelo, N. 
(1982). Underachieving gifted 
students — review and implica- 
tions. Gifted Child Quart. 26, 
179-184. doi: 10.1177/ 

001698628202600406 

Felner, R. D., Ginter, M., and 
Primavera, J. (1982). Primary 
prevention during school 
transitions — social support and 
environmental structure. Am. J. 
Community Psychol. 10, 277-290. 
doi: 10.1007/BF00896495 



Felner, R. D., Primavera, J., and Cauce, 
A. M. (1981). The impact of school 
transitions — a focus for preven- 
tive efforts. Am. J. Community 
Psychol. 9, 445-459. doi: 10.1007/ 
BF00918175 

Giedd, J. N. (2008). The teen brain: 
insights from neuroimaging. 
/. Adolesc. Health 42, 335-343. 
doi: 10.1016/j.jadohealth.2008. 
01.007 

Hartog, J., and Oosterbeek, H. (1998). 
Health, wealth and happiness: 
why pursue a higher education? 
Econ. Educ. Rev. 17, 245-256. doi: 
10.1016/S0272-7757(97)00064-2 

Hinshaw, S. P. (1992). Externalizing 
behavior problems and aca- 
demic underachievement in 
childhood and adolescence — causal 
relationships and underlying 
mechanisms. Psychol. Bull. Ill, 
127-155. doi: 10.1037/0033-2909. 
111.1.127 

Hofmann, W., Schmeichel, B. J., 
and Baddeley, A. D. (2012). 
Executive functions and self- 
regulation. Trends Cogn. Set. 16, 
174-180. doi: 10.1016/j.tics.2012. 
01.006 

Humensky, J., Kuwabara, S. A., Fogel, 
J., Wells, C, Goodwin, B., and 
Van Voorhees, B. W. (2010). 
Adolescents with depressive symp- 
toms and their challenges with 
learning in school. /. Sch. Nurs. 26, 
377-392. doi: 10.1177/1059840510 
376515 

Kantomaa, M. T., Tammelin, T. 
H., Demakakos, P., Ebeling, H. 
E., and Taanila, A. M. (2010). 
Physical activity, emotional and 
behavioural problems, mater- 
nal education and self-reported 
educational performance of 
adolescents. Health Educ. Res. 
25, 368-379. doi: 10.1093/her/ 
cyp048 

Kessler, R. C, Berglund, P., Demler, 
O., Jin, R., Merikangas, K. R., and 
Walters, E. E. (2005). Lifetime 
prevalence and age-of-onset 
distributions of DSM-IV disorders 
in the National Comorbidity Survey 
Replication. Arch. Gen. Psychiatry 
62, 593-602. doi: 10.1001/archpsyc. 
62.6.593 

Kessler, R. C, Foster, C. L., 
Saunders, W. B., and Stang, P. 
E. (1995). Social-consequences 
of psychiatric-disorders. 1. 
Educational-attainment. Am. J. 
Psychiatry 152, 1026-1032. 

Klenberg, L., Korkman, M., and 
Lahti-Nuuttila, P. (2001). 
Differential development of 
attention and executive func- 
tions in 3-to 12-year-old finnish 
children. Dev. Neuropsychol. 20, 



407-428. doi: 10.1207/S15326942 
DN2001_6 
Lee, N. C, Krabbendam, L., Dekker, 
S., Boschloo, A., De Groot, R. H. 
M., and Jolles, J. (2012). Academic 
motivation mediates the influ- 
ence of temporal discounting on 
academic achievement during 
adolescence. Trends Neurosci. Educ. 
1, 43-48. doi: 10.1016/j.tine.2012. 
07.001 

Lee, S., Tsang, A., Breslau, J., Aguilar- 
Gaxiola, S., Angermeyer, M., 
Borges, G., et al. (2009). Mental 
disorders and termination of 
education in high-income and 
low- and middle-income coun- 
tries: epidemiological study. Br. 
J. Psychiatry 194, 411-417. doi: 
10.1192/bjp.bp.l08.054841 

Lenroot, R. K., and Giedd, J. N. 
(2006). Brain development 
in children and adolescents: 
insights from anatomical mag- 
netic resonance imaging. Neurosci. 
Biobehav. Rev. 30, 718-729. doi: 
10.1016/j.neubiorev.2006.06.001 

Luna, B., Garver, K. E., Urban, T. 
A., Lazar, N. A., and Sweeney, 
J. A. (2004). Maturation 
of cognitive processes from 
late childhood to adulthood. 
Child Dev. 75, 1357-1372. 
doi: 10.1 1 1 1/j. 1467-8624.2004. 
00745.x 

McCoach, D. B., and Siegle, D. 

(2003) . Factors that differentiate 
underachieving gifted students 
from high-achieving gifted stu- 
dents. Gifted Child Quart. 47, 
144-154. doi: 10.1177/00169862030 
4700205 

McLeod, J. D., and Fettes, D. L. (2007). 
Trajectories of failure: the edu- 
cational careers of children with 
mental health problems. Am. J. 
Sociol. 113, 653-701. doi: 10.1086/ 
521849 

McLeod, J. D. , and Kaiser, K. 

(2004) . Childhood emotional 
and behavioral problems 
and educational attain- 
ment. Am. Sociol. Rev. 69, 
636-658. doi: 10.1177/ 
000312240406900502 

Midgley, C, Feldlaufer, H., and 
Eccles, J. S. (1989). Student 
teacher relations and atti- 
tudes toward mathematics 
before and after the transition 
to junior-high school. Child 
Dev. 60, 981-992. doi: 10.2307/ 
1131038 

Miller, E. K., and Cohen, J. D. (2001). 
An integrative theory of pre- 
frontal cortex function. Annu. 
Rev. Neurosci. 24, 167-202. 
doi: 10. 1 146/annurev.neuro. 

24.1.167 



Mirowsky, J., and Ross, C. (2003). 
Education, Social Status, and 
Health. New York, NY: Aldine de 
Gruyter. 

Mul, D., Fredriks, A. M., Van Buuren, 
S., Oostdijk, W., Verloove- 
Vanhorick, S. P., and Wit, J. M. 
(2001). Pubertal development 
in The Netherlands 1965- 
1997. Pediatr. Res. 50, 479-486. 
doi: 10.1203/00006450-200110000- 
00010 

Newman, B. M., and Newman, P. R. 
(2008). Development Through Life: 
A Psychosocial Approach. Belmont: 
Wadsworth Cengage Learning. 

Paus, T. (2005). Mapping brain 
maturation and cognitive devel- 
opment during adolescence. 
Trends Cogn. Sci. 9, 60-68. doi: 
10.1016/j.tics.2004.12.008 

Paus, T., Keshavan, M., and Giedd, 
J. N. (2008). Why do many psy- 
chiatric disorders emerge during 
adolescence? Nat. Rev. Neurosci. 9, 
947-957. doi: 10.1038/nrn2513 

Pfeifer, C., and Cornelifien, T. (2010). 
The impact of participation in 
sports on educational attainment — 
new evidence from Germany. 
Econ. Educ. Rev. 29, 94-103. doi: 
10.1016/j.econedurev.2009.04.002 

Riggs, N. R., Jahromi, L. B., Razza, 
R. P., Dillworth-Bart, J. E., and 
Mueller, U. (2006). Executive 
function and the promotion of 
social-emotional competence. /. 
Appl. Dev. Psychol. 27, 300-309. doi: 
10.1016/j.appdev.2006.04.002 

Rothman, K. J., Greenland, S., and 
Lash, T. L. (2008). Modern 
Epidemiology. Philadelphia: 
Lippincott Williams and Wilkins. 

Rutter, M. (1974). Emotional 
disorder and educational under- 
achievement. Arch. Dis. Child. 
49, 249-256. doi: 10.1136/adc. 
49.4.249 

Sisk, C. L., and Foster, D. L. (2004). The 
neural basis of puberty and adoles- 
cence. Nat. Neurosci. 7, 1040-1047. 
doi: 10.1038/nnl326 

Smith, E. (2003). Understanding 
underachievement: an investigation 
into the differential attainment 
of secondary school pupils. Br. 
J. Sociol Educ. 24, 575-586. 
doi: 10.1080/0142569032000 
127143 

Spear, L. P. (2009). Heightened stress 
responsivity and emotional reac- 
tivity during pubertal maturation: 
implications for psychopathology. 
Dev. Psychopathol. 21, 

87-97. doi: 10.1017/ 

S0954579409000066 

Van Der Elst, W., Ouwehand, C, 
Van Der Werf, G., Kuyper, H., 
Lee, N., and Jolles, J. (2012). The 



w w w.f ro ntiersin.org 



September 2013 | Volume 4 | Article 673 | 9 



van Batenburg-Eddes and Jolles 



Emotional wellbeing and underachievement 



Amsterdam Executive Function 
Inventory (AEFI): psychometric 
properties and demographi- 
cally corrected normative data 
for adolescents aged between 
15 and 18 years. /. Clin. Exp. 
Neuropsychol. 34, 160-171. 
doi: 10.1080/13803395.2011. 
625353 

Whitcomb, S. A., and Merrell, K. 
W. (2013). Behavioral, Social, and 
Emotional Assessment Of Children 
and Adolescents. New York, NY: 
Routledge. 

Zahn-Waxler, C, Klimes-Dougan, 
B., and Slattery, M. J. (2000). 



Internalizing problems of child- 
hood and adolescence: prospects, 
pitfalls, and progress in under- 
standing the development of 
anxiety and depression. Dev. 
Psychopathol. 12, 443-466. doi: 
10.101 7/S0954579400003 102 
Zimmerman, B. J. (2008). Investigating 
self-regulation and motivation: his- 
torical background, methodological 
developments, and future prospects. 
Am. Educ. Res. J. 45, 166-183. doi: 
10.3102/0002831207312909 

Conflict of Interest Statement: The 

authors declare that the research 



was conducted in the absence of any 
commercial or financial relationships 
that could be construed as a potential 
conflict of interest. 

Received: 27 May 2013; paper pend- 
ing published: 17 July 2013; accepted: 
06 September 2013; published online: 27 
September 2013. 

Citation: van Batenburg-Eddes T and 
Jolles J (2013) How does emotional 
wellbeing relate to underachievement in 
a general population sample of young 
adolescents: a neurocognitive perspective. 
Front. Psychol. 4:673. doi: 10.3389/fpsyg. 
2013.00673 



This article was submitted to 
Educational Psychology, a section of 
the journal Frontiers in Psychology. 
Copyright © 2013 van Batenburg- 
Eddes and Jolles. This is an open-access 
article distributed under the terms of the 
Creative Commons Attribution License 
(CC BY). The use, distribution or repro- 
duction in other forums is permitted, 
provided the original author(s) or licen- 
sor are credited and that the original 
publication in this journal is cited, in 
accordance with accepted academic prac- 
tice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms. 



Frontiers in Psychology | Educational Psychology 



September 2013 | Volume 4 | Article 673 | 10 



